Inclusion compounds of cholic acid (CA) and its derivatives have been systematically investigated. Substitution of a carboxylic acid group by other functional groups at the steroidal side chain gives a wide variety of CA derivatives. For example, CA derivatives with amide and ester side chains are called cholamide (CAM) and methyl cholate (MC), respectively. Their inclusion crystals have been obtained by recrystallization from various organic compounds. It was found that CAM included various alcoholic guests, while CA did only limited alcohols. X-ray diffraction studies made clear that CAM forms a similar bilayer structure to CA, indicating that both the hosts form the robust motif. In the case of MC, only small polar guests such as alcohols and nitriles are found to be included. This result indicates that the number of hydrogen bond donor at the side chains play an important role for the inclusion abilities of bile acids. Moreover, we demonstrate that PCcavity, volume ratio of guest molecules to the host cavities, is a useful parameter for estimating the steric size fit between host cavities and guest molecules as well as prediction of isomerization of the host framework and/or change of the host-guest ratios. The aim of the direct-space strategy in structure solution from powder diffraction data is to generate crystal structures independently of the diffraction data and to assess the correctness of each trial structure by comparison of its simulated powder pattern with the experimental pattern [1] . A direct-space search is essentially a global optimization problem, for which the use of genetic algorithms (ga) are appropriate. Genetic algorithms are optimization methods founded upon the principles of evolution, and engaging the functions of mating, mutation, and natural selection towards the improvement of the fitness of the members of a population. The structures of complex molecular crystals from a wide range of fields have been solved using our genetic algorithm method [2] , including examples from within chemistry, materials science, and structural biology [3] . Rationalization of these crystal structures offers insight and enables understanding into the structural motifs and properties of solids for which the growth of single crystals are either intractable, or undesirable [4] . Looking ahead to the future, improvements to such optimization techniques will result in increasingly complex problems being determined directly from powder diffraction data, enabling the further understanding of structure-property relationships in molecular solids. 11+ corresponds to 60.4% of the total unit cell volume. The crystal structure gathers three singularities: (i) the charge distribution in the unit cell allows the occurrence of a cubic cluster of Na ions with half occupancy (this means that the number of available position is double regarding the number of Na atoms; (ii) the holes and Na atoms are uniformly and randomly distributed in the crystal, and (iii) the lack of coordination for the vacant site Na ions. The two last features are connected in many solids with low activation energy for ion diffusion and fast ion conductivity. This was confirmed by means of a.c. impedance spectroscopy measurements. They revealed an Arrhenius behaviour with a small departure at high temperature and an activation energy Ea = 1.4 kJ mol -1 . 
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